Hirsutenone reduces deterioration of tight junction proteins through EGFR/Akt and ERK1/2 pathway both converging to HO-1 induction.
Oxidative stress-induced disruption of epithelial tight junctions (TJ) plays a critical role in the pathogenesis of intestinal disorders, including inflammatory bowel disease (IBD). The current study investigated the protective effect of hirsutenone against disruption of the intestinal barrier in vitro and in a mouse model of colitis. Caco-2 cells were stimulated with tert-butyl hydroperoxide (t-BH). Hirsutenone prevented the t-BH-induced increase in permeability by inhibiting the reduction in zonula occludens-1 (ZO-1) expression, and rapidly stimulated tyrosine phosphorylation of the epidermal growth factor receptor (EGFR). Hirsutenone-mediated protection against the loss of ZO-1 depends on the activation of both ERK1/2 and Akt signaling pathways. Interestingly, hirsutenone-mediated activation of Akt, but not ERK1/2, signaling was EGFR-dependent. Hirsutenone increased heme oxygenase-1 (HO-1) expression through both EGFR/Akt- and ERK1/2-dependent pathways, contributing to the protective effects against TJ dysfunction. Colitis was induced in mice by intrarectal administration of 2,4,6,-trinitrobenzene sulfonic acid (TNBS). Hirsutenone administration improved the clinical parameters and tissue histological appearance, increased HO-1 expression, attenuated reduction of ZO-1 and occludin mRNA, and promoted BrdU incorporation in the colonic epithelium of TNBS-treated mice. Taken together, our results demonstrate that hirsutenone reverse disordered intestinal permeability by activating EGFR/Akt and ERK1/2 pathways, which are involved in the regulation of HO-1 expression. These findings highlight the potential of hirsutenone for clinical applications in the treatment of IBD.